Production of the free radicals O2.- and .OH by irradiation of the photosensitizer zinc(II) phthalocyanine.
Zinc(II) phthalocyanine (ZnPC) is a new photosensitizer currently undergoing phase I and II clinical trials at Lausanne's CHUV hospital for the photodynamic therapy (PDT) of early cancer in the upper aerodigestive tract. Activated oxygen species other than singlet oxygen produced during the photosensitization of ZnPC in liposomes have been examined by electron paramagnetic resonance (EPR) spin trapping and by the cytochrome c reduction method. Visible light irradiation of ZnPC associated with liposomes in the presence of the spin trap 5,5-dimethyl-1-pyrroline-1-oxide (DMPO) gives an EPR spectrum characteristic of the DMPO-hydroperoxyl radical spin adduct (DMPO-.OOH). Superoxide anion attains a level of 1 microM min-1 20 min after the start of irradiation as determined by the superoxide dismutase (SOD)-inhibitable reduction of cytochrome c. The yield of O2.- is strongly enhanced by physiological electron donors. An EPR spectrum characteristic of the DMPO-hydroxyl radical spin adduct (DMPO-.OH) is also observed. The addition of dimethyl sulphoxide or ethanol produces additional hyperfine splittings due to the respective hydroxyalkyl radical products, indicating the presence of free .OH. DMPO-.OH is significantly inhibited by desferrioxamine or catalase. Conversely, this adduct is enhanced by hydrogen peroxide. These data demonstrate the ability of ZnPC in liposomes to photoreact effectively by an electron transfer mechanism. Such type I processes may add to the effects of singlet oxygen in ZnPC-mediated PDT.